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(54) METHOD FOR INTRODUCING EXOGENOUS 
SUBSTANCE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
introducing an exogenous substance, capable of 
introducing trie exogenous substance into a living cell, 
by utilizing high working characteristics which the 
laser beam has so as to break chemical bonds of a 
biopolymer which forms a plant cell wall. 



SOLUTION: This method for introducing trie exogenous 
substance comprises positioning a small particle 
supporting the exogenous substance on a part of the cell 
surface of the living cell and subjecting the part of 
the cell surface to laser beam irradiation so that a 
perforation is given on the cell wall and/or cell 
membrane and the exogenous substance is introduced 
into the living cell at the same time. 
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maw u jpxir £ c t &c j: o iBisoyx^wi^^ 
[ nmm 2 ] 4ii«W0iiar^ o % ttf 1 b«m« 

C £ K: cfc 0 ff 5 2 8Btt©*ffi. 

[it ^ 8 ] WfBWbMW, y;u=F>K^ h y 9 a 

CI»«3B 1 1 ] DMA, RNA, * U =f X 2 l> 

[IftftB 1 3 ] £MMc u- tf-#4JB»tU mam 
0 ^*Bl»rt^*«K42»A"r 4 C £ 4«f« itS?f* 
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sn&d>&< i^iar^^ff^i 2X« 1 3ia«o 

[|»3J8B 1 5 ] a©B«3&$, DMA, RNA * <J ^ U 

[n#gi 7] js, am, 

Ms &W*tt«*6a4»3&»6HIR3n4iI>a< £*>l 

«r *ast*s i 6 iBiS^ffi* 
20 [B»3j?3H l 8 ] fflijfcfl 1 1XB15 B«:flB«W)*ffift 

[0 0 0 1 ] 

AT m *««©3»A*86«: W-T 4 <> 

[0 0 0 2 ] 

[se*©a«] ae^owRwwiffiPBja^A-rs 

30 AT ^T^ffi (V >f p > x ^ v 3 >^) v Mffigb&<D 

[0 0 0 3] V^^n^>> ; ^^>'a>ffi^, 
^WilB^v-f^nt'^^ h4^< 0, 

^pv^t'^-^M i P^iTr l ^ l ocaffl 

40 *BJJ»AffiT»4. 

[0 0 0 4 ] toMte<D8&Bil&mir&-ft&£ Lttt, 

IS<b)l<yx^u>i/y n-;U^rU^3#€)C:£4cJ:0 

jte^swA-rs^ffiT?**, y^v-AH^js^ y 

[0 0 0 5 ] fmsftZVMmzmmisKMA&t 1>X 
50 tt, T i rf^Ts % F4IA7^0;^fiJ ^A&fUfflU 



3 

[0 0 0 6 ] flIjl®tt^rCa$i±^>XU^ h nrHU--> 
[0 0 0 7 ] J/c, DNAW-T-^^L/c^IJSfi 

©WAffi#*p feting. cne>«©?ttfl«rt 
wa?sw\ ^K^«€^**ALr«w«iia©Ji»t« 

[0 0 0 8 ] 

* s ^ s^^Rit^ yt ae?-jB(^©?f*w 

«ffii«IB^*ftll4iAt 5 c i (c J: 0 , MAMtt 

*©«^«cB, limit • s^fct««tL^-f hftjis 

tiTCi&i^< ©wjb***©^ wafers nr^ 
So a/c iiii©»ii^isiiiifci)Brt^^Ai- 

[0 0 0 9 ] C(D<fc5&lHj£#»e>'r&i, 8£*<DJ**tt 
St*A&<£> 5 ft * T i F%m&T V 

Ci3WHItr*Si^!>raaW&*WT4 0 aft:, W# 

# u - ^> a *^J^<Oi^MW»A*1f A 4 

fl^lS^i1*BH*«ApJ«Br*43&s, 8£*©u-lf- 
^A-TSCi^Hltrfc&iC^WII^W-r*. 

[ooio] Ltc^s^x, mitwrn^v, vim^z^ 



(3) #182 0 0 2 - 3 2 5 5 7 2 

4 

^W*»A^*«*ffi©BB»3waanri^ft:o 

[0 0 1 1]*C^ *»W©BWtt, U-1f-36CDR? 
[0012] 

io mmzmm- &tc&<D^m *mimb\** ±gsmm 

[ 0 0 1 3 ] HP ft, *»W<W*WftO«A^tt, ft 

0 *HISi£& V/* ft: ttMCt §WL * » W , R^?L * 9 0 r 
^»W4^BftlBI8rt^»A^SC ii^ai-r*. 
20 [0014] Sfc *»lOj^fl»A*S<«f* 

L^**si^c*5^r, ftiNiiia^wftjNBiiar* o , mm 

[0015] a ft:, *^W(D?f*«5K<D*A^ffi©»* 

[0016] *fti, *«WO^**«©*A*ffi©*f* 
30 l^ttRil/Ttt, /Jvfi-T-j&S, 3Hffi0.0lMirr-10/zm©f» 

[o o 1 7 ] *mi<Dftmm<Dm*j}&<m* 
[oois]*^ *miG>ftmm<mA'jm<m* 

Ll«i<blt^ ^3R*»*H^fcLft:lf 

[0019] aft:, *»w<o^*«ii©3iA*ffi©»a 
[0020] afc, *^©^*wcDa»A^rffi<D»a 

L^fi§«<bUT^ ilUBWtJRWsW, r;U^>Bt^h»; 
[ 0 0 2 1 ] a ft:, *«W©J1-*«5K(D«A*jS©»a 
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mm u-if-* & » *a»> saw? s n *ii>a < t 

[0 0 2 2 ] *fc, *^©J1-*»l|CD*A*ffi<0*ff * 
[0 0 2 3 ] *^HJcD^* ; #9S^A^OSf * 

mJB«<it/CB* «e«fflf3&J, DNA V RNA V *VzfZ# 

[0 0 2 4] *«M©^»H<^A*ffiOif?* 

[0 0 2 5 ] *^0JcD^*^lSO2$A*acD»S 

S, «rfB**BIBrt^^»*«A^4Ci*#«<t^ 
[0 0 2 6 ] *^^7^n77^h{kX«7' 

oF7 5 ^ Mt-rasstt, «^f««*coifflx« 

[0 0 2 7 ] $»X7x077X bXU7°V 

mm%K m. *«k mum. «h\ ft 

<E> 0 

[0 0 2 8 ] *«9i©JBKiaftfftt, *^©£f 
[0 0 2 9 ] 

s 0 *»w©^*»K©«A^rffi«, i) trass* 

v-A*g^, iway?f<y-A*jimiaiJiiiHi^3'tt5c 
<d±ibi) -3) coi^-rn^ftffii^TjiJsS'r&ci 
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CCR3E3 tittle 

[0 0 3 0 ] £T\ ^«0»jaM*fflCD-gP^^*#5 

mam l tam^zmz , mmmmmmmo—mc u 
mi * m d x wmtm * m mmnm w a t %> 

[0 0 3 1 ] *#WfcJE^SU-1f-B, wcpRjesn 

-b-A^^v hfit^ow^tt, m&wmzt&zm 

10 ^ii^^tinn^ 0 U-lf-iUTB, Wfctf, 

if-, x+WU-f- Ar>f *>U-tf 
SBRU- If-, a*»SU-1f-9*W*C«b3&s 

^vu-lf-T#>& 0 

[0032] *ffliia^©u-if-©Ma*f*fl=«:'oc>r 

B. ^IS©«SRK:J:oritta*J8 , i"«ci3Wr*S B 

*s*H<ti/*:©», fl^a©j^**»<D»A«c+»a 

A^3t?&«9, frr> y m&^<D#J~VW'J>ft^frh~C 

[0 0 3 3 ] U-tf-©X*;U^Sfffi(COt*TfciRpK: 
IBS3tl&l**S, l-100mJ/cm 2 0D|SH"C^>^ o ST* U 
30— 80m3/cm 2 CD|EH^C(fe^) o »§K|iL/c 
UnJ/cm 2 *«"C^, {la^+Mir^^^^ 
6rab0, 100m3/cm 2 ^e^^<b, U-* tf-^Jjajg^ 

MIL/, *MBJc^-^*s^:*l*fc«>-C*4o */c # 

CCDct ^ 3&W^O#T®&4SHB, 500-700mJ/cm 2 "C* 

nJ^T*5-77, 700m3/cm 2 «±(D*^^B, 

[0 0 34] P-if-<Dtti*i LTB, l-lOOOmJ/cm 2 
<0*5Hr*€>o Sf*0<Bx 10-100m3/cm 2 (Z)$gH"C^ 

40 So u-if-36©JH»«:J:-3T, f#6ns^L©^:&3 
B, *A^S^3(^!lt©*#3«cfeJ:DWCc|SS3n& 
i\ W*tf, *a<o^;fir3B, l -ioooMm 2 gjgr^ 

tCB, 100—1000 Aim 2 fM]ST?$)So ^7X5 F^c^tb 

RW/hS 1*««**A^4*»^«CB, 1 -ioom m 2 ^ig 
[0 0 3 5] $^JCfcl^^ MjajSKffi©— SRCCj^ 

50 **ft*ffl»Lfc/j^^*«<. mmmm<ommmu, 
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m<D7*uhy^zb{tm*m*x, fT5c£**c*a. 
^ , mem pjt w ^effl jaigcc ? l* « w a c & #*r * a © 

[0 0 3 6 ] ^tt-?-(DKH**6 i UTB, W 

^wactasrsa. 

[0 0 3 7 ] CCt, ^^RiJ^Lfc/J^-T-OfPJSS 

asm, wet. nmrny^m^hmmn^mx^ntc 
>A#uft tf^wa ciOT* a, 

[0 0 3 8 ] HTCB, /Mfrfi b-X£Wc£ 

r -r a a* , w « c n 5c hsje s n a «h r« a 
a Q 

[0 0 3 9 ] i1^»Dfi#{3\ WbJWH***«:WL/ 

^^*fttf *»«*WJPU , WtH(6«t»«Ta 
CiCcJrOtf^Ci^rsao «MbJWW£l,T, T;l^ 

fflt^^^Af^wciwt^o com 

fcT>*9 H6E5C»*3tia«T©*fl= (l) - (9) £H 

a#jj&***a. 

[0 04 0 ] (1) H{bTamriCDNAai*CD^*K5»*^ 

-rasfef^e^acio 

(2) #t:>fc* htcj:a»ft*Ri«Bi"rafc«>K:, * 

*il«3*i\ *»-o*J:0fclBl^JBSf**Wf act. 

(3) ^iRD^-enADfe^ifti^bM^-rac; 



(5) 4$n 2 0 0 2 ~ 3 2 5 5 7 2 

8 

( 4) *fl^***swr * a c i o 

(5) a»©^aws8B*m«r^Tfp«i«B i c*ac 

i. 

(6) jffljacD^W*fESU&^c:(t 0 

(7) tr-xcofaBiSRcfia<bi)i, DNA^^cD^^a 
cDrt sur ^ &c w§ni)Cio 

(s) jBiartcca»A , rafc8b*c, jaauoMmKTfcJnx-r 
ac <t*snj«Br*aci„ 
io (9) jmiartTtt, ?f*^M^»mTaci 0 

[0 0 4 1 ] ±j£cr> (l) - (9) ©*fM:»fc-r 

a, ^^©^^^g^^tfat tjftir* 
a c _hacott*^xv;n;a>tt 1 m«s r;i^> 

onsurf#6na 0 W6hfcjftcp*®x^ji/yg>cp 

$t?s?s*»n^r, Sfflor^wtra. cmcj^o 
20 r 4 t^xrtgp&^®^^*tf®^sS'ra5S j fSo. 
oi^iojLtm©tr-X4^-raci^r*ao tr 

a c 

[0 0 4 2 ] $^m^t^XiLt(t J?*l/< 
#;l/^A©t*-X£teffl'ra©B, ±5E©Sfi©flSK: 

30 L/rw#*WfL/r»aci3Wr*a. »MbfcflH>a# 

a Q 

[0 04 3 ] gfc, T^^MjBWi-fe^V 

jBT-ra <b , *awr*j: f9ib**si(L^^*«iigTa 

Ci*sr*a o »*U<B, T^* W >K^ h U9A*jS 
40 }«(Dfft9[Bo.5%-3%r*t), tt-fb^^^^AfllKB, 
50mM— 1000mMT*a o &&&MMtbtc<D1t£, T)\s*?> 

^;WbL/«cC4*j**i3&s*afc8E>T*a. r;b^ 

ffiWaif^X (10/irrr-O.lMm) CDb-X^^Ta^ 

Bv »* L < r;i/^>st^ h y ^ A*»*©«ffift 

0.5—1.5%, SMb^^t"? A?HS50~200mM<hTa o 
50 [00441 ^/C 10nMCD^bX7;V^»? A*j§?gtCj»a 
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-XiUfcfrs-ftK, j:o^3^~x*flHR*4c£** 

pJ1IB<taS. 

[0 0 4 5 ] tf-X<D{£#W:, lOrrMCDSft^^A^ 
[0 04 6]$fc fcrt^^Ajia* 1M*»£T4© 10 

a o wsRis a*H stcc a a * * n # a s »r * 4 . a * m 

lR<Ofc8btca#&*tf 5*§£\ 7000rpmtU^Ctf5 ili 

u *« s if tc a a ft a* a a . 

QLimmmw, a a»*6fi 

jW£ft4d>a< ifei«*^fSCi3WCIf4o 
[0 04 8iag«IiOm DNA V RNA, af U rf5? ^ 20 

l^*F\ X^x^ F\ ££fef*, AXSftfef*. 

^DNA*»6a4»3&>6aBR3naii>a< Hitwi* 

[0 04 9 ] £IHIfiF^ 
IBSWLtti § ^ 0 7c©ffliaj«©tt« i a a . SSBKfctt, 

a^^isi^*A-ra. 

[0 0 5 0 ] a*J, t'-XCDA^ s*«tfflraa»^ 
x> F+M F-^xtcfcor, *«WfflJB3rt^J1*«B»t* 

-r&o axiisn-^-n^-xco^cssw, w*i,<«* 

iSSo.01— lMm^AS. 40 

^otti^s«*fflBao«^> »»«js««jiaitf-xt* 
nrrao Kiissti^-rc^-xco^cdStt, *f^u< 

[0 0 5 2] ^#BUa*«, ^«KfK*^ftfr 
^K-XiX7xa77X Mfcbfc»«i*«ffl? , ac 

iAgna 0 ^*ft**n>tf-X©*#3tt, »£L< so 
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[0 0 5 3 ] SfcCC, *»B«I(Cl/-1f-56*J«|*U, Mia 

^ffloart 4 « a i> a m^c ^xmwtz. 

[0 0 5 4] U-1f-<D«SL U-1f-©JW«*tt, U 

ao;M>tt^*/Bi>a^©fc©** w^cu^* 

[0 0 5 5 ] ^AUf#6^*^M(co^r&, _h 

i^KSA-raate, ia«^*^»*«AUTfca<, 

[0056] /jvtt^-*/ri/r*A-r*»^ /Mfr*©fls 

$m w & ffin u a** & * at 6ct warn t a a „ 
[0057] &*c, *»^cu-if-^Mif L/, frta 

iftB^Lia^Oc^WHS^JSU/c y #v~A*fB 
fylB^Wrt^^*^S^^AT4^*^^^rm 

wra. 

[0058] ««©y #v - AfeBc j: ft«, 

[0 0 5 9 ] y ij<v-A(Z).aasB(ctt, y^v-A^t? 

n ^t s a u-^-a<B'*flai^*cfflTL/rtf ^ c tifiv 
ti) D y#v-A*^t?»}Rit>rtt, #yx?u>y 

&tc&>scm\<)&c cnsoaiKtt, ms©^>^fflja 

[ooeo] u-tf-iysPv-AffiiJB^t>'tt(cj:o 

x FibL//c*fflia4flai^^s^*ao ufc^ot, ^a 
l 1 »iraa* wsrr a c t &v * a o . 

[0 0 6 1 ] tC4#, *«WCDU-1f-i y^V-A 

x FYb-rs^^ai^cfe, mmn* zmmmww&m 
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[0 0 6 2 ] ft&\ U-1f-(D*m U-lf -©JfflH* 

[0 0 6 3] Sfc, *AU»&^*MtK:oi»r«>. ± 
[0 0 6 4] *«98©«**fWHB»*^^ 

[0 0 6 5] ffl^*f*ffi^i orii, ts, £ 

[0 0 6 6] $S!?0^^ *n^X MbX&^'a h ?° 

^x Ffb^STSfffitefe^-ctt, ffl*^fWMI(05l>a < & 

[0067] — «{c % m«m\m$Lm j pmmmtm 

Ci«*S«:*r*5o fttfftk, ttttOWBfcttflO 
fcfeft, io©i|fflia*J*«ii*IB>6-r4K:tt, *©io<z>iNB 

[0 0 6 8 ] U^ot, a^O^P b7'5X h»ffi 
£C<t&Cc£9, 1^<Z>MS<D— SIJCD^^^n b77X h 

fb"f&c £jwr&4ft:fcrcft< , — apcD^^a h 40 

h{bL/c*fflsa<Djsa©W4ii^^«^«oc &*sr 

<E>o 

[0 0 6 9 ] *B!iaS##HS*£ -fe^? 

-if, ^^hUT-^\ v^Ulf-YA, Fyi27-€f 
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0 W m JE 3 ft ft 1 ^ u - if - r 00 — 8B £ Bfc* 

h77^ Fftr*e:±#rs*. 

[0 0 7 0 ] U-1f-<DWt U-1f-©JW»*fk U 

x^*p^ MbXfct?'* h^^x Ffb-rs^ffficcaa 
[o o 7 i ] ±s&©*** 

[0 0 7 2] ±a<DJ: ^iC*^(D^*i^«CD«EA^ffi 
*S l>WAXW«CfTF« O/c^feft^CDgA D N A %a»A 

rsci^pjtBr*So fi£r>r ,cft*^s»r*^/c 

*mjw^ms«a*^»c* o , # i J* « , ^m^m 

»*WK:£»i- 5ci& if *s i ft a 0 

[0 0 7 3 ] *fc±»©J: 5^*^©^*W*<Z>»A 

*»W©i1**KO*A^ffiCcJ:0, -f>F^I/ft 
m, ^;i/^u>ttKft<ir©^-*^>, 

Ftt^^^ftiT*, S«5*BiacC2»ATti 
[0 0 74] WC, ^ hT lx*5x>ft£©Si«tt 

(DS*jffl3^rcouv^7t, tsBR-com^jift ^CDX h UX 

[0 0 7 5] 

[0 0 7 6 ] HWI 1 

U-if-CDMWB^c^M^Wrt^^A-r^C i 
m^mvfo O , #ffl)iartSB^C0«j«2»A©«gfStcS < ffll^ 

>»«)*^v*^fi*fflia±«:o.i^iM liTt§ D 
riST 0 fc?§^a L ^ ^ffiffljJSic x * ^> v u -Hf 

— ^CJ:D, — fifffi30^ SOmJ/cm 2 ^, ioxio— 3 
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ox 30 m ntDmi % m w tc a # v * ^m^mm tcu-ir- 

aur^uri^c <b*M]Ttc<fcosgfgi//Co 

[0 0 7 7 ] 3e>Cc, x*^vl/-lf-«S»K:J:5*IHB 

cm 2 , MI^IBffl20X20/im 2 , S^193nrnC$> o/c G J8* 
4EIitc^ 0 Hoi*, U-lf-fcAOflDXUfc*^*^ 

(a) X 

[0 0 7 8 ] ^Ric/m^Sffllir, ffiHBIBrt^ 

CD FLUORESCEIN ISOFHIOCYANE 
TE-DEXTRAN (fflSft FITC-Dext ran) ffi I > 0 ffffi U/cFITC 

[0079] 'bm&<prm 

i%r^^>K^h u^A(ioo/ti i ji-fyr^vr^ 

n-;l/(900/z 1 )*i.5m 1 vOnai^a-^a 

QU m)£2000rpnfC 5ftM<DB>bBftfc £ £o 
If X 5 m mCD ^ sr * £ H«(ca^aM¥CC cfc 0 

[0080] mm\H^(o^x 

2 a ra*»f $y§ i/ fc * v * ^> saw is* -w m 

40m Vcm 2 ~CM« U -»fflKM^rl^* U/c 0 COfflSflMC 

iiaojc^^MU/cFrrcT 1 ^^ h-7>*^fS3#/c/h 
IStf-fciBiB h fcHmWL^ OP^t^ U-^-teT 
0.1M lSSfSTL^ ^*(D±^6 3 SteArFX + ^V U — 
if-^G(193nm)^ v flgllffifBlOOM m 2 % X*;|/^-^Sl0 
mJ/cm 2 -CJSBW b^MS©*A*tf ^ fro 
[0 0 8 1 ] «T<DgMT\ aSEAL/^W-T-OjgtS^tf 
^fc 0 OLYMPUS BX50S!iEfl:«IR«tC*l^*8BBX-FL 

(U-MNIBA) 7 -f ~RC*Jl>T\ FITODjS^'fcBSK 

L/m^O»Hliart^©*A*«li8 U/c 0 U/c0$ 
<E®#flfc*El2 (a) fc % IS«RNR«H2 (b) K^TTo C 

[0082] mmm 2 
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[0 0 8 3 ] irv^^^ffittiaOCX+^U-lf-tCJ: 
0, X*;^— ^J§;30— 90m Van 2 *C % 10X10—30X30 

[0 0 8 4] HJS093 

Ms*gfl&^cjfi«f* v 3oaaa u fc * ^ n sr- i«jk*cd>« 

10 fc 0 U — If— ©X*^*?— KfaCtt, 30— 90m3/cm 2 % 10 

xio-30x 30tntfD&?l%mtttc a U-lf-ftjXtC J: 0 

?LW2©aiaiwwbsti/c*^(?)7-a b nans 

[0 0 8 5 ] 'J ^V-A(D;WW#Affi 

FITC-DEXTRAN 

^ v J: DIStc 3 nti^ fluorescein isoteclocyanete 

-DEXTRAN FITC-Dext ran) £ffll^fc 0 SfflL/cFITC 

-DEXTRANCD^fi^ 
20 [0 0 8 6 ] V#V-A<DSm 

L-a-Dioleoyl Phosphatidyl ethano] amine cbN-[l-(2, 
3-Di ol eoyl oxy) p ropy! ] -N , N , N-t ri methyl -ammoni urn t 
^rSmq/ml (OWiStX^tl^tl. 2 VUfr ffl I, 

tea *ti*n200MTr*^iB^U, IBM. MJITr^nn 

WSt^/c 0 CCDftJR^, FITC-Dextran$OIS^^ffi 
50/ilCD^fWMlOmM Tris-HCl pH5.8^r^Db, 1 5^1? 
30 mt*. mffikfm&*)m&h, FITC-Dextran^rtSL 

[0 0 8 7 ] MgQr^gMA 

filtt, 100^6 400 Mm 2 (ffffitt, 20 

-60ml/cm 2 it^ 0 »PX L /c^S«±R:ff H L fc FITC 

40 »jR%fflT^So «TL/fc*iSiR±*x*^vu-if* 

[0088] iAy^v-^te^ 

OLYMPUS BX5ffljES£SBa«tC^W^fgBBX-FLA4BX0 

WtffcsaifiKiwwiffli^, fe^iWiB®^ (u-mnib 

a) ^ ^^dr-TCc*5^r, FiTco^^S^U/jve-T- 

[0089] mmw 5 

50 [0 0 9 0 ] ^S^f 60 mq 4l.5ml ttMjfrb* 



(9) 
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^-y^m^0m^tc o 70 % x# y 1 ml JJP*. 

5^WfU/c 0 1 5^ffl#K^^cf^C10000rpm 
-C3—5#^MS, ?l4>bfc (HITACHI hi mac CF15R M 
*LMs T15A23 0 _bif&|i&^ ml 

fln£T 1 ftmffiftbfco 1 ^#SU/cf^Ci0OOOrpm *c 

±m%m$, 50 %?v^u~)imwi*i mi m-casa 
u/c 0 so mi i.5mi ata^^^-^c^ab 

r -20 °C rffiffiT5Sr«i?U/c 0 1.5 ml fj£fii^l> 
T^-^C^ib -20 °C MUt^/cMlF^ 25 M 10 

i ^tfb^i.5 mi aia«^ a -^c»a^ <£<et 

f$bfc D 3 Mq (D^X 5 F DNA (fcSffi : 1 mq / ml) 
£JP;iT2'-3 5HIJ$b/c 0 3^C25 Ml £>2.5MCaC 
1 2 £fiP£T2^3#Jf^bfco 2^C10 Ml <D 0.1 M 
cD^^;b^^>^n^2-3^Jiff b/c 0 l#fTOS 

b/d£&C 15000 rpm r l#3t4>b/c 0 ±?f£I&£ 70 % 
x^y-;l/^rJjP^^^-yc0li^rQ^T^t>b/c o ± 
7f£MI&i^fc 0 IWI^Hc ioo % x£y-;urtfofc 0 
**£#Jfc: 30 Ml <D 100 % x£y-;l4cM^b^i*t: o 
^ y -ttc&mmMA Ltfffl b/c 0 Kttte-f-ocw br & 20 

ra««D»ffi*frofc. gam*, ftsi Mm om^mm 

b/c 0 »ttt4«?» % 20 nm <Dm^mVtc 0 

X ^ F DNACDifSS^B, BIO-RAD tt<£>Quantum Prep £ 

[0 0 9 1 ] C(D<J:^^e^^Kf5i/c77^? F 

dna *ffli>r#A*K#fc. * *mffl|ffll8*o. 5 

m 0.5 xm^Mcmmis, m& 

tCDBM (^m) io x io MmH^coA^^r, 60 

0 ml / cm 2 CDlx-1fx^;l,^SKr b-1f»nX^f 30 
^R^^^^e^ett*^, 7 7X ^ F DMA £ 

t ^ r ^ ^ >S e - ^ v - a ^ ^ § 0 ^ 

*^M^A^7f^c, ^^^^m&mm^, 0.2 m v> 

- h -Jl/*dt* 0.5 % *^S«CcBflcbJUPKa«* 



40 



[0 0 9 2 ] HAWK:**, ^*%®(Cffl^S«ei# 
— F^-S5Sfe7( Grean Fluprescense Protein (GFP) ) 

>^-Xtt«OiE^®3fcSa»^ ( BX-50) ft 
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fc D a*liBJS«:fflt^fcS*^-<^*-tt, (u-wviB2,u- 

M/VI BA2 , U-MNI BA2 ) T?$>r>tc 0 

[0093] mnw 6 

[0 0 9 4] *^*^*ffi*Bia* 0.5 m ;l< 
«r$tf 0.5 %«^Wcf^U v K^ft^Bt^To 
/c 0 IM»»cJ; ^D/cIMi 

(SHI) (C10 X 10 Mm 0;£<DA&3, 600 itO / cm 2 

a >*fp{C J: "3 U - If flPX$ffl?L±^ ^ * 5 F DNA 

tc&n^ •pmnn^ , 77^5 f dna ^ 

^rrS7;K>»t^- y # y - a & £ <Dfl*wii4 

0,2MV>^F^^ 0.5 % ^A^Mi&cg^bJl 

mA^m^tcm&^omn^mmbtc. mm 

[0 0 9 5 ] HJfefiJ 7 

[0 0 9 6] ^A«i br, 99kW5<hPI«(D^£K: 
J;^iS^C»f§f/cDNA77X 5 Fftffll^Co 

[0 0 9 7 ] ^ v*^j£«S£io x 10 Mm 
A££^ 60 ml / cm 2 CD If x *;l"3 r — SBFC U—1f 

a >»fpcc J: 0 , b-1f Jnxffl?LOD±gpocy'^ 
DNA *R#3#fc^^»14tt-f ftdtf*« 

[0 0 9 81 1KB, i0SM7>^7^© 

[0 0 9 9 ] B3W\ ^K-?*u-ifflS*fr2iAbr^ 

s^x*^-r» 03 (a) *BilBa>^ffi«:^ja**Tfc 

Rffi(ctr> h^t>iiri^ 0 H3 (b) 



50 



[0100] 8 



(10) 
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s w ft t^i&* t mwrnx * . 

B, SXS—lOXiO/irrfg^'Ctfo/to CKDiS^^K 
-fflKB. 60-SOMJ/cm 2 rtf^/c 0 U-1f»DXt*tCJ|iffl 
JS18#JJ¥WR CO. 156 PectolyaseY23, 1% cellulase Ono 
zuka RS, 0.4M Manitol, pH5.5) £ V A 9 P * * t'^ U 

(isj>*>6 3Q»ga:> , (aw* io 

^£C4 4ffi^&£fcg>fc: 0.0^ Fluostain 7j<?§?$£^ 

^^p*^t'^';-*ffl^ru-ifjnxg|5ffi{cieg, n 

H&u u-if»ixB^**»&3nri*ai4c;i«:«s 
l/c — aiix^^-SfjK-cu-ifjsiixufcysw 

L/c D Udm, u-1fflnx«Sffi«:lBiafi^)BB*« 20 
[0 10 2]^C, W#n^>^*#>>a>J^£ffl 

^Tcoanxauffl^^-f^p** t*^ y-£^*anju 

DNA j§l^i»S^iAb/c 0 DNAjgJffifcB, CFP ft 

K DNA £ffl^fc 0 W^tf-/>^*# 

[0 103JH4B, z^^^mmmcommmmm 30 

04 (a) B, # v*^^MSfc&^T, & 
MB. U~1fflPXl,fcfce[>, 1fJDX«{C» 

(b) B, l^©fc(D*«*^«rW»L/fcWtBH«S 

[0 10 4] £^c, 05B, IBISa*Sftfef 
Fl uostai n rffS B<Z>U* > 7'Jl>%m& t fc *><D<Z>»:)BH» 

[0105]*^ H6B, sgfp <D-m^m%^ 

r 0 sett, h u~t»cd^&M&^ 

^a>ffi«:J:0 sGFP ^7X5 Fi§»iAl, 24B$|ffl 
S««K:a*Pfi«»r sGFP CT>»31%«gfL/fc»*«IS 

u /c«e^ 6 ai# ^ ^ wfitm h n > & c 4 

[0 10 6] ft*j, CO^JlWCfc^TB, SffSMIKD 
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^«*^u-if»axH*aL/r, gam, kiss 

[0 10 7] S$ttffl!9 

»«2 ocia«o*;n2-r >»*<z>»A4raao*ffi* 

fflW^X? K*jR (sGFP ft*tf) *3»AU 2 4 
B^Jgftftfc:, a36K««*ffl^r sgfp <D?B3i«n» 

[0108JH7B, ^v^^^BISOWaWI 

m<Dmmmm\m^ Q ms b, sgfp ^ f 

Si^br sgfp o^Ji^ts^u/cfeor^So 

[0109] 

[0110] *ISW©^WR(D*A*ffi«:J:n«» u 

-if-«a*fjnx-r4«w«wa«, twii^ffli^ 
[0111] ^mm<D9\mzw<DmAiimc&mt, m 

[0112] *»WOW**«(D*A^fcJ:ti», tR 
*W»©^*W»*|SJ^«:«A nl«4 4 ^ 9 WBft 

[01 13] *»WOj^WKCD«A*ffi«: J:ti«, « 
^KCE)«l^*W»(DKJEtt*A^tB4 &5 41* 9 

[si] hib, u-if-«si*fc<t**fflias*-»i» 

[19 2] H2 (a) tt, M*ttlfbft:l*Z>«)6»t* 
(b) B, 

[03a] H3tt, ^S^-4U-1fJISI^2»AOr^ 
a^X^^L, (a) B, *BIS(D^fflCC^**rfcSH 

[03 b] 03 b, ^Ift-ftu-ifMastrSPALri^ 

swct^L/, (b) b, Mm<Dftmcm&%$>xtcm$k 
[04 a] 04B V z^*¥mmm<Dwmmwm& 

(a) B, TxfflJ 
Bv U-1f»nXb/cfeO, tffflflB, U-1fapX«K:»3R 
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[04 b] H4tt, ^v^^lMJS©i?Pfilf 
*tj*U (b) tt v MK©fc©*aHH31SWr«SIL/fcW 

[05] H5B, fflJ!aS£5fefe-f Fluostain 
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[H6] H6 sgfp co— att^M^r^-r 0 

[07] H7B, Jv^^S^tDflaWBWl* 
[08] H8B, sgfp t/^* 5 Kj8«*:«AU - 






